Calculating invariants for each of one-parameter infinitesimal Lie point symmetries lead to find reductions of the equation. In this work, for the Euler-Bernoulli PDE of the fourth order, with two independent variables and two dependent variables, Lie reductions are repeatedly obtained. The reduced equations involve one independent variable and two dependent variables. Two of the reduced equations are the first order ODEs.
Flexible beam robots
In two recent decades, flexible robots have been paid much attention in mechanics and robotic. In particular, a robot with three joints and two links that one of the two links is elastic and the deformation of (elastic) link 2 can happen along a direction perpendicular to the longitudinal axis of link 2, was exhaustively studied by Wenhuan Yu. According to [2] , Yu acquired a mathematical model for this class of flexible robots in 1994. Indeed, he with citing to [3, 4, 5, 6, 7, 8, 9] , at first, produced a system which is composed of two elastic partial differential equations and three nonlinear integrodifferential equations for a general robot of that class. Thereupon, he exhibited three special cases of that mathematical model. Here, we focus on one of those specials which is concerned with flexible beam robots. A robot with an unitary flexible link is named a flexible beam robot.
Euler-Bernoulli model
Consider a motor driven beam robot (refer to [10]) with a joint and an elastic link that can deform along a direction perpendicular to its longitudinal axis. In the other, assume that the link is located in the horizontal plane. Likewise, let an orthogonal frame } , { j i at the joint point in the plane, such that the axis i is tangent to the link at the point and the axis j is the direction of deformation. Now, install a DC motor at the joint which deflects the link around the axis i. Besides, suppose that t is the time variable, similarly, x is the distance between an arbitrary point on the link and the joint. Furthermore, ) , ( t x R is the vector from the joint to the corresponding point to x , at time t . Afterward, other necessary information of the robot are presented in the 
II.
The symmetry group
The Lie point symmetry algebra
Take infinitesimal generators of the Lie algebra of a Lie point symmetry group of (2), in the form
Applying the classical linearized symmetry condition ( 1) results the following linearly independent vector fields , 2
Their fourth prolongations are according to
is a Lie algebra corresponding to a symmetry group of the EulerBernoulli equation. It is known as the symmetry algebra.
The Lie point symmetry group
Let G be the Lie point group related to the symmetry algebra g. G is a Lie point symmetry group for 
Therefore, the operation of one-parameter Lie point transformations 
It is worth mentioning that for each g belonging to G , there are vectors
. Afterward, since the action of G on E is obtained by combination of the one-parameter subgroups actions, the use of the Table 2 results: 
v is a solution of the Euler-Bernoulli equation then so are
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III.
Structure of the symmetry algebra 
Also, g is not semi simple because its killing form is generated as the following Besides, the center of g is empty. The optimal systems of sub-algebras follow as the next subsection.
Classification of sub-algebras
Using the Table 3 for the Lie series 
are generators of a definite member of i -dimensional optimal system, then providing this vectors with together an appropriate V (refer to (10)) construct a Lie algebra, necessitates that
is a member of 1) (  i -dimensional optimal system. In general, it can be obtained: Table 5 
V. Conclusion
In this article has been given the details of the symmetry analysis of a certain nonlinear partial differential equation arising in the study of elastic beams, known as Euler-Bernoulli beam equation. At first, a symmetry group has been computed using the standard Lie algorithm. At second, in preparation for the determination of symmetry reductions, the sub-algebras of the symmetry algebra have been classified, using standard techniques. 
